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Funding: EPH was funded by a research grant from Coeliac Australia. The funder was not involved in 1 the design, collection, analysis or interpretation of the data. The sole treatment for coeliac disease (CD) is lifelong adherence to a strict gluten free diet 2 (GFD; Hardy & Tye-Din, 2016 ). Failure to achieve this, even due to trace amounts of gluten, can 3 result in the persistence of gastrointestinal symptoms and place individuals at risk of long-term 4 health complications such as cancer, infertility, and osteoporosis (Green & Jabri, 2003) . There is an 5 assumption within the medical and dietetic fields that giving a patient information about their 6 condition and the associated risks, and providing information about its treatment, will be sufficient 7 to prompt good adherence (e.g., Ciacci et al., 2015) . The reality of behaviour change is, however, far 8 more complex than the provision of knowledge and instruction alone (Hornik, 1989; Sainsbury, 9 Mullan, & Sharpe, 2013b), and many patients with CD struggle to meet the strict but necessary 10 standards for adherence (Hall, Rubin, & Charnock, 2009 ).
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GFD adherence is the outcome of a series of complex patient behaviours, including the 12 reading of food labels and ingredient lists, ensuring safe food preparation at home, telling the 
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The successful application of theory to a behavioural problem, such as GFD adherence, provides a factors are needed to explain why some individuals struggle to remain gluten free despite having 10 strong intentions (Sainsbury et al., 2013a) . Extending the TPB, it was found that the interaction 11 between intention, habit, and PBC predicted GFD adherence, such that individuals with both low 12 habit and low PBC had the worst adherence, regardless of their level of intention; whereas for 13 people with high habit and low PBC, adherence did increase as a function of intention (Kothe, 14 Sainsbury, Smith, & Mullan, 2015) . It was acknowledged that habit may be a better predictor if 15 applied to the separate behaviours that comprise adherence, as differences in the likelihood and 16 desirability of automaticity for these may differ. 
(distress, barriers, and stigma), greater self-regulatory efficacy, more frequent planning, and better 23 knowledge. In contrast, self-regulatory efficacy, or having the confidence to regulate one's 24 behaviour to maintain a strict GFD, was the only predictor of less frequent unintentional gluten 25 consumption, and this exerted a direct rather than indirect effect (Dowd et al., 2016 
12
One of the major challenges of behaviour change is the continued maintenance of changes 13 after initial improvements. In a systematic review of over 100 behaviour change theories (Kwasnicka, 
Given the lifelong necessity of the GFD for patients diagnosed with CD, viewing adherence 13 through the lens of maintenance may advance current understanding beyond that determined using 14 theories of motivation and initiation. Previous theory-and non-theory-based research in CD also 15 supports the relevance of several maintenance constructs. For example, the perceived ability to 16 maintain adherence despite changes in mood and stress (similar to psychological resources) was 17 related to GFD adherence (Leffler et al., 2008) ; and social (e.g., avoiding social eating, not wanting to 
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As outlined, the roles of habit (Kothe et al., 2015) and planning (Dowd et al., 2016) 
26
The aims of this study were to firstly understand whether, and how, the ten aforementioned 1 maintenance constructs could be used to advance understanding of GFD adherence; and secondly, 2 to determine the contribution of these constructs to predicting GFD adherence, over and above the psychological resources and self-control are low, (7) better social and environmental support, (8) (9) (10) 
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higher goal priority and facilitation, and less goal conflict. Consistent with previous studies, it was 13 anticipated that stronger intentions, higher PBC, and lower levels of psychological distress would be 14 associated with better GFD adherence, although the maintenance constructs would add to the 15 prediction of adherence beyond that accounted for by these variables. It was also expected that 16 more frequent self-regulation and a longer time since diagnosis would be associated with stronger 17 habits; higher levels of psychological distress and lower PBC would each be associated with more 18 frequent temptation and un/intentional gluten consumption; and lower priority and higher goal 19 conflict would be associated with both lower maintenance motivation and intention.
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METHOD
21
Participants and recruitment
22
This was part of a wider study designed to investigate the patient-relevant factors (e.g.,
23
demographic, disease, knowledge, psychological) associated with adherence to a GFD (Halmos et adherence and psychological distress, by gender, were assessed using independent samples t-tests.
6
Descriptive statistics (% or mean and standard deviation; SD) were computed for each 7 maintenance item. For each of self-regulation, habit, psychological resources (temptation and 8 un/intentional gluten lapses), social and environmental support, and maintenance motivation, a 9 factor analysis using the principal components extraction method and promax rotation was 10 conducted to determine the number of components emerging from the data (based on eigenvalues 11 1). An oblique rather than orthogonal rotation was chosen as it was expected that items within 12 each construct (and therefore any extracted components) would be correlated with each other. Table 1 (note:   14 goal priority, conflict, and facilitation were assessed using single items and so were not subject to 15 factor analysis). Avoidance of long-term health problems was the strongest motivator for following a strict 9 GFD on a day-to-day basis (see Supplementary Table 1 ). This was followed by wanting to feel 10 physically well, GFD is 'part of who I am', and symptom avoidance (both since following a GFD and 
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Self-regulation and habit
23
Reading ingredient lists and 'may contain' statements was the most frequently used self-24 regulatory behaviour, followed by communicating with people involved in food preparation about 25 CD and the need for a GFD, both of which were used 'always' or 'often' by more than 92% of the 26 sample (see supplementary Table 2 ). For label reading, the level of automaticity was also high; 27 whereas, although frequently used, communication was not automatic for as many people. Asking 28 questions about food preparation and cross-contamination was the least frequently used and 1 automatic behaviour. Coping planning was used less frequently than other self-regulatory 2 behaviours, with 71.6% of the sample either agreeing or strongly agreeing that they had a plan for 3 how to maintain a GFD even when unexpected things got in the way.
4
Psychological resources
5
Between 68 and 81% of the sample reported that they 'never' felt tempted to break their 6 GFD under each of the 11 circumstances in which psychological resources and self-control may be 7 low; less than 2% said they 'always' felt tempted (see Supplementary Table 3 ). Intentional gluten 8 consumption was rare under any circumstances (88-94% never), with a maximum of 1.5% endorsing 9 'always' or 'often'. Being less careful with the GFD was more common than intentional gluten 10 consumption across all circumstances (70-89% never). Being physically unwell, not being able to see 
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Goal priority, and conflict vs. facilitation
24
Most respondents (79.6%) strongly disagreed or disagreed that other activities and goals 25 were a higher priority than maintaining a strict GFD. Only 3.8% strongly agreed or agreed to its lower 26 priority. Most (80.3%) also reported that other priorities, activities, and goals did not get in the way 1 of them maintaining a strict GFD. Scores for goal facilitation were more varied: 25.3% neither agreed 2 nor disagreed that other priorities, activities, and goals helped them to maintain a strict GFD, 36.2% 3 agreed or strongly agreed, and 24.4% disagreed or strongly disagreed.
4
Relationships between the maintenance-relevant constructs
5
All 13 of the resulting maintenance scales (the original ten constructs, including motivation 6 which was split into four subscales) were correlated with GFD adherence in the expected directions 7 (medium effect sizes, except goal facilitation: small, and controlled motivation: trivial; see 8 Supplementary Table 5 ). All bivariate correlations between these variables were as expected, such 9 that better self-regulation and stronger habits, more support, higher priority and motivation
10
(wellbeing, symptoms, long-term health), fewer barriers, and more facilitators were all related to 11 experiencing less frequent temptation and being less likely to intentionally or unintentionally 12 consume gluten when psychological resources and self-control were low (medium-to-large effects, had a medium-to-large effect on adherence, while the effect of intention was trivial (see Table 2 ). At 
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The predictive capacity of intention and PBC in the multivariate analysis was comparable to 
5
In contrast, intentional gluten consumption in these same circumstances exerted a strong 6 influence on adherence even when distress was accounted for, suggesting that lowered 7 psychological resources also impact adherence via temporary dips in the intention and ability to 
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The main limitation of this study was the cross-sectional design, which means that causation 
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This large study has demonstrated that the maintenance-relevant constructs of self- 
1
While not all previously unstudied in this field, their application within a coherent theoretical 2 framework is an advantage and provides a lens through which decisions about appropriate 3 mechanisms for behaviour change interventions can be made.
4
For example, in addition to prompting self-regulation and habit formation, the present 5 results suggest that interventions may benefit from encouraging participants to gain insight into how 6 lowered self-control in various psychological states may directly or indirectly impact their 7 adherence. Strategy-wise, considering ways to minimise the frequency of these experiences and/or 8 develop ways to cope when they do occur, might then mean that lapses in adherence are less likely.
9
Regarding specific types of motivation, the findings also suggest that encouraging people with CD to 10 focus on the longer-term benefits of following a GFD, and the satisfaction and enjoyment that comes 
